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Perturbation theory, as the word is used in this book, refers to how various 
geometric objects associated with a linear transformation T vary with changes 
in T. Of particular interest are eigenvalues, eigenvectors, eigenprojections, 
and related concepts such as ranges and null spaces. While multiparameter 
variations are considered, the major emphasis is on variations, or functions, of 
the form T(x), where r is a real or complex variable. 
This book is a slightly revised version of the first two chapters of the 
author’s well known functional analysis text, Perturbation Theory for Linear 
Operators, 2nd ed., Springer-Verlag, Berlin, 1982. The first chapter covers 
“Operator Theory in Finite Dimensional Spaces” and develops the basic 
unperturbed theory. Chapter two covers “Perturbation Theory in a Finite 
Dimensional Space.” 
In the preface the author hopes that this book could “also be used as an 
introduction to linear algebra.” It is probably not suitable for an introductory 
course in the ordinary sense. Chapter I is quite condensed, abstract, and 
contains almost no numerical examples. It is probably suited for reviewing 
concepts, filling in gaps in a readers’ background, and standardizing notation. 
Chapter II, in keeping with its more specialized content, contains numerous 
concrete examples and the development is much more thorough. Realistically, 
the reader, as the author acknowledges, should have a knowledge of linear 
algebra and complex variable theory. A solid one semester course in both is a 
minimum. 
The content and approach of this book have many important applications. 
The finite dimensional theory is particularly suited for studying certain 
questions in numerical linear algebra and in the analysis of time varying and 
singular systems of differential equations. However, these applications are 
only briefly alluded to. The book is written at a fairly abstract level. Notation 
and proof techniques are chosen so that they carry over as directly as possible 
to the infinite dimensional setting. In particular, there is a heavy emphasis on 
the use of resolvent and complex function techniques. 
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Resolvent techniques involve contour integrals of meromorphic functions 
involving the resolvent (XI - T) - ’ around portions of the spectrum (eigen- 
values) of the operator T. They have often aided this reviewer in solving and 
understanding problems that would be very difficult to do otherwise. The 
techniques, while frequently used in functional analysis, are not as well known 
or as often used in pure and applied linear algebra as they probably should be. 
This book should help change that. 
The book, given the style, is very well written and the notation reasonable. 
The reviewer’s only complaint is the frequent use of f’ both to denote the 
derivative of f and another object from the same set as f, frequently on 
adjoining pages. 
The reviewer is currently using this book in a reading course for third year 
graduate students who have already completed a year in both linear algebra 
and complex analysis. Supplemented with comments to relate the material to 
applications, the book is well suited for this purpose. This book could also be 
used in a second year course in linear algebra, as a supplementary reference 
in a functional analysis course, or for independent study by someone already 
motivated to learn resolvent techniques and their relationship to perturba- 
tional results. The compact style also makes the book useful as a reference. 
Received 2 February 1983 
